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Antagonism and control potential of endophytic fungi from Lycium
barbarum against Colletotrichum gloeosporioides

HU Lijie, YAN Siyuan, LI Jiahong, DU Juan, GU Peiwen”
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract In order to explore the inhibitory effect of the endophytic fungi from Lycium barbarum against Colle-
totrichum gloeosporioides, their inhibitory effects and biocontrol potential against the anthracnose were deter-
mined by using indoor bacteriostatic test and in vitro test. The results showed that Fusarium strains NQSGII4,
NQ8GII7, NQ7GII4 and Talaromyces strain NQ6GIII11 had obvious antagonistic effects on C. gloeosporioides .
The plate confrontation test showed that the above four endophytic fungi had strong nutrition and space competi-
tiveness, and the inhibition rate of strain NQ8GII4 against the pathogenic bacteria reached 93.43%. According to
microscopic observation, endophytic fungi from L. barbarum could entangle and penetrate the hyphae of C.
gloeosporioides , leading to disintegration of the hyphae of C. gloeosporioides. When the concentration of
NQ7GII4 culture filtrate was 15% , the inhibition rate of mycelium was 70.75% , while the inhibition rate of vola-
tile substances produced by strain NQS8GII7 against C. gloeosporioides was as high as 83.44%. The results of in
vitro biocontrol experiments showed that vaccination of antagonistic endophytic fungi in tender fruits and leaves of
L. barbarum could effectively inhibit the invasion of L. barbarum anthracnose and the expansion of lesions. The
culture filtrate of strain NQ8GII4 10% had the strongest control effect on L. barbarum anthracnose, and the
control effect reached to 92.54% and 95.57% , indicating that L. barbarum endophytic fungi had good biocon-
trol potential and application prospects.
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Table 1 Inhibitory effects of endophytic fungi from Lycium barbarum on mycelial growth of Colletotrichum gloeosporioides

122/ % Inhibition rate

it A Beh 174 FU 3 d s PR AL B
Simultaneous inoculation Inoculated with endophytic fungi 3 days earlier than C. gloeosporioides
NQSGII4 (65.77+1.12)a (93.43+1.62)a
NQSGII7 (57.83%3.69b (73.8842.13)c
NQ7GIl4 (64.50+1.02)a (81.42+1.98)b
NQ6GIII1 (45.7542.13)c (42.17£1.99d

D) Bl P8 AR R | 5 5)BOI G R [R R R R 81 TR R 22 1 3 e P<<0. 05 /K P25 3% . T,

Data in the table are mean®SE. Data in the same column followed by different lowercase letters are significantly different by Duncan’s new

multiple range test at P<C0. 05 level. The same blow.
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a, f: NQ8GII4; b, g: NQ8GIIT; ¢, h: NQ7GII4; d, i: NQO6GIII11; e: Xf If; a~d: [F] W43 P A2 B3 5 AR RIE 145 £~i: #5213 dJe %R
FBIEW Eay by v dv v g hAllisR, JEFRILA AN BEAUAIE B, T O P9 A L)

a, f: NQ8GII4; b, g: NQ8GII7; ¢, h: NQ7GlI4; d, i: NQ6GIII11; e: CK; a-d: Simultaneous inoculation of endophytic fungus and C. gloeosporioides;
f-i: Inoculated with the endophytic fungus 3 days earlier than C. gloeosporioides (a, b, ¢, d, f, g, h and i: The upper part of the culture dish is C.

gloeosporioides, and the lower part is endophytic fungus)
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Fig. 1 Inhibitory action of endophytic fungi against Colletotrichum gloeosporioides
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a-c: Strain NQ8GII4; d-f: Strain NQ8GII7; g-i: Strain NQ7GII4; j-1: Strain NQ6GIII1 1
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Fig. 2 Microscopic observation of the interaction between endophytic fungi and Colletotrichum gloeosporioides
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Table 2 Inhibitory on Colletotrichum gloeosporioides by different concentrations of culture filtrate of endophyte

LS #M#i1% /% Inhibition rate

Isolate 5% 10% 15% 20% 25%
NQSGII4 (57. 940, 63)b (65.24+1.57)a (62.77+2.09)a (54. 3640, 4)a (65. 460, 67)a
NQSGII7 (53. 590, 79)c (53.17£2. 1Db (45.120. 95)b (39. 7740, 77)c (37.97+1. 26)c
NQ7GII4 (65.59+1. 82)a (68.63+1.79)a (70. 7541, 24)a (50. 55=0. 55)b (63.97+1. 25)a
NQ6GIII1 (45.55+0. 83)d (51.722. 69)b (63. 31+4. 70)a (46. 87£3. 92)b (50. 39£3. 7Db

a~d: BHENQSGII4. NQSGII7. NQ7GII4. NQ6GIII1
a-d: Strain NQ8GI14, NQ8GII7, NQ7GII4, NQG6GIII1 1

B3 MIENEREREFERX AR ERE LK ER

Fig. 3 Inhibitory effects of endophytic fungal culture filtrate on mycelia of Colletotrichum gloeosporioides
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Table 3 Inhibition on spore germination of Colletotrichum gloeosporioides by different

concentrations of culture filtrate of endophytic fungi

Hikk Wi &%/ % Germination rate H1%k1% /% Inhibition rate
Isolate 10% 20% 30% 40% 50% 10% 20% 30% 40% 50%
NQSGIL4 (4.414& (4.17E£ Q.86  (1.76=% (0.344  (57.37 (58.84d (86.36k (83.68E  (96. 73k
0.18)ab 0.24)a 0.17b 0.17)¢ 0.17¢ 3.86)a 3.59)ab 1.25)a 1.35)a 2.33)a
NQSGII? (4.86%  (4.67%  (3.45%E  (2.69% (1. 274  (41.33%E  (53.974 (75.12%& (75.17  (88.38%
0. 34)ab 0.47)a 0.45)ab 0.30)b 0.17)b 8.34)ab  5.17)ab 3.09)b 4.94)a 2.90)b
NQTGIL (5. 474 (54 (2.76  (4.20=% (1.984  (41.122£  (50.964 (78.71% (58.76%E  (81.77%
0.59a 0.7Da 0. 36)ab 0.18)a 0.17)a 5.49)ab 5.3Db  4.18)ab  4.58)b 3.21)b
NQSGIIIL (3.92  (3.67E  (3.09E  (4.24% (1.26  (31.69%  (64.024 (75.84%  (60.64  (88.37+%
0.35)b 0.47)a 0.18)a 0.38)a 0.2D)b 5.51)b 3.45)a 1.13)b 3.96)b 2.97)b
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Table 4 Inhibition rates of volatiles produced by endophytic fungi against mycelial growth of Colletotrichum gloeosporioides

itk 2%/ % Inhibition rate

Isolate 8d 6 d 4d 2d 0d
NQSGII4 (71.1441. 03)d (54.51£0. 39)c (60. 90E1. 54)c (53.45+1.07)b (41.91£2.77)a
NQSGII7 (79.0940. 39)a (83.44+£3.32)a (61.24=+1.35)b (62.43£0.75)b (53.79=£1. 31)c
NQ7GII4 (52.1241.07)b (77.13£1.19)a (44.15+4.78)b (54.05+1.75)b (51.30£0. 440)b
NQ6GIII1 (78.3240.73)a (71.68=+1.00)b (65.16742.05)¢ (55.56=+1. 32)d (37.90%1.39)e

a: S AN B AN QSGII4 8+ 6+ 4+ 2+ 0 dFIXTHE; b: SR B AANQSGIIT 8+ 6+ 4+ 2+ 0 dFIXHR; c: MRS AN B AENQTGII4 8+ 6+ 4+ 24 0 dFIXT
HE; d: IR2EHEMEFENQOGIIIT T 84 6+ 4+ 2+ 0 dFIX)HE
a: Strain NQ8GII4 is pre-inoculated for 8, 6, 4, 2 and 0 days and CK; b: Strain NQ8GII7 is pre-inoculated for 8, 6, 4, 2 and 0 days and CK; c: Strain
NQ7GII4 is pre-inoculated for 8, 6, 4, 2 and 0 days and CK; d: Strain NQ6GIII11 is pre-inoculated for 8, 6, 4, 2 and 0 days and CK

4 MIEHEERER YRR EEE 2 £ KM GER
Fig. 4 Inhibition activity of the volatiles produced by endophytic fungi against mycelial growth of Colletotrichum gloeosporioides
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Table 5 Biocontrol effects of endophytic fungi of Lycium barbarum on anthrax in the fruits of Lycium barbarum

- 55 3 REEBAL AL 55 5 RIS
[ B 42 e . D . DO
. ) . Inoculation of C. gloeosporioides on the Inoculation of C. gloeosporioides on the
Kb Simultaneous inoculation - .
third day fifth day
Treatment — — —
VAR RS i/ 2% VAR A/ % VAR iR/ %
Disease index Inhibition rate Disease index Inhibition rate Disease index Inhibition rate
CK (100. 0040. 00)a — (97.784+3.9Da — (16.12+1. 1d)a —
NQ8GII4 (31.60+0. 26)b (84.95+1.58)a (12.07+1.99¢ (92.54+2.53)a (8.807+0.00)cd (49.99+3. 66)ab
NQ8GII7 (13.89+0.00)d (85.99+1.90)a (13.69+1.00)¢c (88.17+2.06)a (12.98+1.000b (25.57+5.58)¢
NQ7GII4 (18.60+0. 93)cd (87.96+2.15)a (21.244+2.10)c (77.67£1.4Da (10.93+1.02)be  (38.1642. 61)be
NQ6GIII1 (16.88+0. 74)cd (82.87+£1.67)a (17.64+1.95)¢ (83.41+£4.13)a (10.7940. 84) be (37.00+2. 26)be
342 cfu/g W& HATE WP
Trichoderma harzianum 3X  (20. 83=+4. 37)c (77.66+5.12)a (37.15+6.60)b (64.61£7.86)b (11.84+1.70)be (29.75+11.03)be
108 cfu/g WP
I
430 g/LL JUMERE SC (14.95+1. 74)cd (84.03+1.47a (11.98+1.88)c (94.41+1.37a (6. 85+1.000d (63.30+5.30)a

tebuconazole 430 g/1. SC
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Simultaneous inoculation

Inoculation of
C. gloeosporioides
at the 3rd day

SR3RAR LRI

Inoculation of
C. gloeosporioides
at the 5th day

B SRAR R AR T

LN
B

a, h, o: X [f; b, i, p: HHENQSGII4HEFEIENK; ¢, j, q: WHENQSGII7H;

i

filaz, 5
FEUEWE; d, k, r: EARNQTGIAEEFEIENL e, 1, s: BARNQOGII 1153738

Wi £, m, t: 10% 3{Zcfu/ gPG R AREEWP; g, n, u: 10% 430 g/ LI%MEESC. T[]
a, h, o: CK; b, i, p: Culture filtrate of strain NQ8GlI4; c, j, q: Culture filtrate of strain NQ8GII7; d, k, r: Culture filtrate of strain NQ7GII4; e, |, s:
Culture filtrate of strain NQ6GIII11; f, m, t: Trichoderma harzianum 3x10% cfu/g WP; g, n, u: tebuconazole 430 g/L SC. The same below

5 MRENEEEMNATRKRAKERNERER

Fig. 5 Biocontrol effects of endophytic fungi of Lycium barbarum on Colletotrichum gloeosporioides of Lycium barbarum fruits
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Table 6 Biocontrol effects of endophytic fungi of Lycium barbarum on Colletotrichum gloeosporioides of Lycium barbarum leaves
= 5 3 REEMA B A 55 5 RIERA S
ROEL I lation of C. gl joid. h I lation of C. gl joid h
b Simultancous inoculation noculation of C. g oeos porioides on the noculation o -8 oeosporioides on the
third day fifth day
Treatment
S I T A miz/ % TR M=/ % IR AL M=/ %
Disease index Inhibition rate Disease index Inhibition rate Disease index Inhibition rate
CK (100. 00£0. 00)a - (100. 0040.00)a — (51.01+1.10)a —
NQSGII4 (9.2641.00)c (91. 67£0. 00)ab (6.67+0.97)cd (95.57+0.97a (14. 09+£0. 93)b (81.74+2.14)a
NQSGII7 (8.33740.00)¢ (91.67+1.52)ab (9.32+1. 0D be (94.33+£0.19)ab (14.09+1.05b (81.31%+2.24)a
NQ7GII4 (8.337+0.00)¢ (90. 74+0. 95)ab (11.98+0. 23)b (91. 20+0. 00) be (13.05+0.15b (75.10+1.19a
NQ6GIII1 (11.114+0. 00)b (88.89+0.70)¢ (12.11+1.99b (88.54+0.20)¢c (12.90+1.92)b (81.67+4.840)a
344 cfu/g WG A WP
Trichoderma harzianum 3 X (9. 26+0. 94)c (90. 74+2. 34)ab (13.17+1. 00)b (93.03+2.47)ab (14.54+1.6Db (75.94+3.79a
108 cfu/g WP

430 g/L Jkmmz SC

6.4840.99)d
tebuconazole 430 g/1. SC ( )

(93.52£0.61)a (4.

79£1.0D)d

(96.19=£1.8D)a (14. 432£0. 63)b (79.11£2. 22)a
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Fig. 6 Biocontrol effects of endophytic fungi of Lycium barbarum on Colletotrichum gloeosporioides of Lycium barbarum leaves
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